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Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary cell which has a high 
maintenance factor of high temperature capacity. 

SOLUTION: The positive electrode material for lithium secondary cell is composed of a 
lithium-transition metal compound oxide having 100 to 1,500 ppm of a group 1 and/or a 
group 2 of element component to a lithium transition metal compound oxide (excepting 
lithium), and 150 to 10,000 ppm of sulfate ion component to the lithium transition metal 
compound oxide. 
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5rffv\ ttTOttt. 2. 7v*ric-cje«aa«& 

ffd^^SrlOOmU'JjBL, HHBOttWMfc 
JW* 1 0 0[fiII<7)&mS*c7)SiJ-& (%) t LT-^-f 7 

frmsmm ( x 1 ) ja±^»***- 1 1 

^■f . 

[0047] 
[SI] 
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a- i 





JRl/iS 

7E 3fc fit 
(ppa) 


(ppa) 


Al (aAb) 


B GnAh) 


C if* k\k\ 

\* \vnj\n) 


iMgaa 1 
<HW*r 1 

(X) 




ffi tt & 

* (X) 

ocn 


m 


Ca 
870 


2090 


S20 


447 


468 


86.0 


90,0 


93.9 


$ B 
0*12 


Ca 
610 


276D 


523 


442 


462 


84.5 


88.4 


93.8 


& % 


Ca 
] 175 


2824 


$24 


443 


465 


84.5 


88.7 


94. 1 


M4 


Kg 

650 


3211 


523 


449 


467 


85.8 


89.3 


93. 8 


& fig 
03 5 


Kg 

950 


2930 


523 


450 


466 


66.0 


89. 1 


93.9 


mi 


Ca 
40 


150 


523 


357 


408 


68, Z 


78^0 


89. 5 


it «E 
«2 


Ca 
6 8 


142 


51S 


351 


398 


68.2 


77. Z 


89.8 


It tt 


Ms 

60 


120 


513 


351 


396 


68.2 


77.2 


89.1 


* % 
091 


Ca 
610 
-41 


2760 
—35 


511 


345 


392 


67.5 


76.7 





[0048] th'JW, 

? d -7 h wmmz * t t wesfifc t ot* 

0 . Miii> L i C o 0 2 IEfi&tt+oa«iJ£T'*$*lT 

14, ^^-eilCaSO 4 ^»T'4 0 00ppm, 20 0 
ppm, L i CoO 2 Iffi#i£{e;&D;i;fct><0T'J>S. * 
fc, H*W4KOV^TIl. MgSO,«it3860p 
pm£ L i C o OjIESEW+fcjD**:*) <9T*J>$. 
[0049] 3 fcfcSfc. ±EC«^T, r ##Wj 

^*T'*ifc&!g$U 6 0 OTT'S fcte*#«:JRtfU: 

[ 0 0 5 0 ] H- 1 a^BJ!£>A>&4 d t , m 1 &I//X 
l4»2l)oaitJS«"i:««>f *>&SHm&tb Z. k IZi 

fc 

IQtM6~8atfltRM4-5 
1 &7C*)£#X«4If§ 2 «87C*|fi*aWiWI-f 

2 CCtt^a ^«'J f-^AfcttJfl L 
fc£fc, IffiOffA£6 0jumtLft&OJtWi£4 9;u 

mtut-ri:, Mt/^v 8 8*»%&tf 

71 5S«Xaif«fflr : E/l'7rA»18*ifc^«^ 
7H h7 5MX*JHVvfc£l:l2W., »5fe^Jli:|B]a 



[0051 ] Tfe2£T'iFfIUv:. 
1M***JHHW (X2) 

SaCT. 4. IViTO. 5COl!St&gT5gmffi3fc 

fcwtTOHia* ( 1/1 oo) ct^s*f 

4. lVfcTOEfcWtfHjfettftfcfcfrVV 1 
CT'2. 7V*TlMHHilWJif&frfT$:ofc. 4. 
1 V4T1 C«5EW6j«£fri\ fcvvp ( 1/2 5 ) 
Ctar*4T4. lVS«E^««r1¥d*«aM^fc. 1 
CT'2. 7V4TiWSrff5JkW»^t4 0 0|iIfiVV 
1 Ea<0»1Mtfc*f* & 4 0 01M ?MltfliW»M. 

vmsi: lx*ta r/i-mwmm ( X 2 > £ 1 

@g^«(«§* ( A 2 ) t 1M 9lV®m&m ( X 2 ) 
t £ 4 t#>Xm&Z$i- 2 fcjRt . 
1M*JH«IHW (X3) 

m&tZX. 4. 2V4T0. 5CaiaWJ«T5g*SEfc 

av^TmfiKfl** ( 1 / 1 0 0 ) C k $* 4T* 
4. 2Vjg«BE3W*ff'5*WifP*ff<-\ 1 
CT'2. 7V*Tl«*fT5iraj§flMMT$:ofc. 4. 
1 viTi COEMmcMi^K fcvv? (1/2 5) 
Cfc**4T4. lVjgWEE^ltffd^Wtf^fc. 1 
CT'2. 7V*TiWI*ffa»Wiff*4 0 0|gffV\ 

1 0B<O»«S*{C#M- 1. 4 0 01M 9Mk<nmm& 

<nmst ix*m Dv^mmm ( x 3 > 1 

HSoftttS* ( a 3 ) k iM ?/P£**tft$ ( x 3 ) 
k t £ kihxm&zm- 2 It*?. 
[0052] 
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a- 2 





mi/2&5s# 
(ppnO 


mw 

<ppm) 


A2 
(mAh) 


wogfilf 

(90 


A 3 
(mAh) 


(X3) 
(%) 


J0BM6 


Ca 
870 


2090 


670 


89.8 


636 


81.4 


MM 7 


Ca 
610 


2760 


571 


90.4 


638 


83.6 




Ca 
460 


3600 


678 


9U 


641 


86.8 


ma* 


Ca 
40 


160 


671 


78.8 


637 


70.1 




Mg 

60 


120 


670 


7ai 


637 


69.6 



[0053] mmm9Ri/ttmi6 

tttt®0J4T"&ffl LfcrmVl/ M*U f-i>A (JtWJ6 ) 
V, 4. 3V&IX4. 4Vfcl/Cl 50®iM;?M&0 



1M ^SflKB** (X4-X6) feSJfefcifcJeW. 

n, ^m$-^-3tc^-r. 

[0054] 
[*3] 



*-3 









4. 2V^m 


4. 3V*S 


4. 4Vtt« 




Alt 

7TB 

(ppm) 


mw 

(ppm) 


foAh/g) 


(X4) 
(%) 


fi 

GiAh/g) 


Wftgfi 
IB** 
(X5) 
(96) 


fi 

Wh/i) 


(X6) 
(90 


9 


Ca 
460 


3600 


140 


94.1 


161.3 


90.1 


165.1 


80.2 


6 


Ca 
40 


150 


140 


88.1 


161.3 


72.6 


166.1 


44.3 



[0055] 



F 5H029 AJ12 AKQ2 AK03 AK05 AK11 

AK16 AK18 AL07 AL08 AL12 
AM02 AM03 AM04 AM05 AM07 
AM16 EJ01 EJ04 EJ12 HJ01 
5H050 AA07 AA08 AA10 AA15 BA17 
BA18 CA02 CA08 CA09 CA11 
CA22 CA29 CB08 CB09 CB12 
EA10 EA24 HA01 



